The current-voltage curve of mercuric ion at a rotating platinum electrode was reported as a part of the study on a preparation and behavior of the mercury-coated platinum electrode and applications to stripping analysis by Bruckenstein and Nagai.
In this report, a stepwise reduction of mercuric ion in 0.1M nitric acid with a pretreated platinum electrode, the relationship between the wave height and the concentration of mercuric ion, the effect of surface active substances on the mercuric wave, and a comparison of the mercuric wave with the mercurous wave are described. The potential of the rotating platinum electrode, which was pre-treated, was adjusted to + 0.7V. vs. SCE in the mercuric solution, which was deoxygenated with N2 gas. After the current flowing in the rotating platinum electrode-saturated calomel electrode circuit was allowed to drop to a negligible value, the polarogram was recorded.
The first polarogram ( Fig. 1) was shown in the two steps, which was different in shape from that reported with a dropping mercury electrode by Kolthoff and Miller.
The first wave of the polarogram started from about + 0.6V vs. SCE. The second wave showed a straight line with a different slope from the first wave, and then a limiting current was obtained. The break point between the two waves was located on more negative potential (about +0.4V) than the half-wave potential of the total wave.
After the record of the first polarogram, the test solution was bubbled with N2 gas. The potential of the rotating platinum electrode was adjusted again to +0.7V vs. SCE and the plated mercury was removed until the anodic current dropped to about zero.
After then the N2 gas was flowed over the solution, the second polarogram was recorded.
This was reproducible in the value of the limiting current as shown in Fig. 1 .
When the polarogram was recorded repeatedly in this way, the potential of the break point became closer to the half-wave potential of the total wave and the difference between the slopes of both waves became smaller gradually.
Polarogram of mercurous ion
After the solution of mercuric ion in 0.1 M nitric acid was well deoxygenated with N2
gas, an adequate amount of pure mercury was added to it and the solution was stirred by a magnetic stirrer under the passage of N2 gas for about three hours.
With the mercurous solution prepared by the above procedures, a polarogram of mercurous ion was recorded with the pre-treated platinum electrode from +0.5V vs. SCE, which showed a similar wave as that reported with a dropping mercury electrode by Kolthof and Miller (Fig. 2) . The curve for a residual current was also recorded after the same procedure as noted above.
The slope of the mercurous wave was found to be identical with that of the second wave of mercuric ion and the wave height was found to be slightly higher than that of the total wave of mercuric ion.
The relation between the concentration of mercuric ion and its wave height 
Wave analysis of mercuric ion
The slope of the second wave of a polarogram of mercuric ion was identical with that of mercurous ion.
If the wave height of the first wave was measured conveniently at the break point, the difference between the potentials of E1/4 and E3/4, and the value of E1/2 of the first wave was found to be about 90 mV and + 0.53V res. SCE, respectively. With the active platinum surface of pre-treated electrode, the break point between the both waves of the first polarogram locates at the fairly higher point than the half-wave point of the total wave. This phenomenon is not reasonable, but might be considered to be due to the effects of the active surface of pre-treated plectinum electrode. The presence of gelatin or polyacrylamide up to the concentration of 0 .05% does not affect the wave height of mercuric ion, but affects the shape of the first wave .
